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Ca usality Modelinga mongSubjectiv eIndic e s
in Ru ralCom m u nities
ISH IH A R A Hideki
Abstr a ct. Subjectiv e indic es, s u ch as atta chm ent to co m m u nity o r
s atisfa ctio n, a r e m o r ediffic ult to defin e tha n objectiv eindic es. In this
res e ar ch,3 c onstru cts are e xplored fr om the r esults of fa ctor an alysis･ This
paper sho w swbicb kinds of c au s al m odels ofthes e v ariables ar epo ssible･
In particular, the div ersityofthepe ople
'
sde m a ndfo rpolicy ar e regarded as
important in m odeling･ T his ex amin atio n co nfir m sthat differ entde mands
ha v ediffer entc o n stru ctio n s;for e x a mple,in the c a s e ofthe Natur ede m and,
the relativ edepriv atio n m odelis selected, a ndin the c as e ofthe Ope n
co mm unity de m a nd, the atta chm e nt m odel is sele cted･ As to the
infr astru ctur ede m and
,
ther e ar e n odiffer en c e sbetw ee n c a u sl dire ctio n s.
1. Intr odⅦctio m
Fo rthepu rpose ofthe effe ctiv e utiliz atio n of limited s o cialre s o ur c es, the u nder standing
ofsocietalsituations and c omparis on a mongthe m sho uld be ess e ntial･ To do s o,there m u stbe
s o m e criterio nfor ev alu atio n o r m e as ur em ent. A n u mber ofr es e archershav e ex a min ed s o cial
co n s cio u s n e ss
,
a nd apr opo s al ofn e windic eshasbe e ntried･ Objectiveindices ar e usefuland
relativ ely e asyto c o mpo s e. For e x a mple, the Pe ople
'
s Life bdic ator(P LI)propos ed by the
Ec o n o mic Pla n n ingAge n cy of Japa nis c o mpo s edfr o mpr e-e xisting go v ern m entalstatistical
data. On the otherba nd, s叫 e ctiv eindices like satisfa ctio n, bappln e SS, a nd attachm e nt are
diffic ult to ･ tr e at. Gen er ally data for s ubje ctiv eindic e s ar etaken from certain s o cial
c o n s cio u s n essre searchproje cts a nd in m ostc as es,thequ estio n s Inquire One Ofthe4 or5 le v els
ofchoic es. T her efo r equ antitativ ea n alysis mightbediffic ult･ Ev enifthele v elofchoic e s might
be e xtendedto 100le v els
,
obje ctivityfo r c o mparis o n c o uldnotbe m aintain ed･ On e ofthe m ost
diffic ultproble m sfor the Q OL(Qu ality of life)is su eis that, e v e nifthelev el of obje ctiv e
indic e s ar e rising, thelev elofsatisfaction wi lln ot alw aysdolikewis e(Ka n eko 1993:256) ･
As to c a u s ality regardingthes eindic es, c a u s aldir e ctio n s ar e aptto be as su m ed c as eby c as e･
This article pr oposesthre elate nt v ariables that c o rre spo nd to subje ctiv eindic esfr o m s o cial
c o n scio u sne ssrese arch, a nd c o v aria n c e str u ctu r al m odelsfb∫ the pu rpo s e of e x a m ln lng the
ca u s alityofthisdata withthe statistic alobje ctivityfittingdata･
2. T血eory andⅢypo 蝕e sis
First
,
w e m tlSProc essthe m a ny variables relatedto s ubje ctiv eindic e s. Byfa ctor a n alysis,
late nt v ariables ar e e xplor ed a nd the c o rr elatio n a m o ngfa cto r ax e s ar e r efere edin orderto
buildc a u s al m odels. A fter arr a ngi g O rlgln al v ariables, c au sal dir ections ar e as su m ed. Of
c o u rs e
,
c a u s alrelatio n s a mong variablesin statistic al m odels are n ot
”
c a u s alit es
”
in the strict
s e n s e･ Ho w ev er,iftber eis the o retic alba s e,it c a nbe repr es entedbys o m ekind ofr egre sion
m odel･ The a utho rs u s e c o v aria nce str u ctu ral a n alysis rather than path a n alysisin o rderto
ex a min ethes ec au salit esbec a u sethefu nda m e ntalstr u ctur e ofthis a n alysis c a n repr es e nto v er
90per ce nt e n or m o u sinfo r m atio nin cludedin the v aria n c e- c o v aria n c e m atrix of o v er20
qu estio n s(obse Ⅳ ed v ariable s)by10a nd m o repar a m eters. Fu rther m o r e whe n o n esetcon c ept
in the m odel
,
the n umberofpar am eters m aybe redu c ed and the relatio n a m o ngthe r ele v a nt
v ariablesco uldbe explain ed m o re simply.
An otber adv a ntageisthatc o v aria n c e str u ctu r alan alysュs C a n e x a min e whetherthe as su m ed
c a u s aldir e ctio n s r e allyfit thedata (Bolle n1989) . Fin ally w e addr es s what w e c o n siderto
be e spe ciallyimporta ntin m odeling. In o ur m odels,thereis the c o n c ept of de m a nd. De m ands
fo rpolicy v ary. In this an alysis, this div ersityin de m a nd is c o n畠idered by m e a n s ofthe
str atification of data withthekind ofdem a nd.
3. Data a ndSu m mary
T hisdatais fr o m aSo cialAttitude sSu rv ey c o ndu ctedby the Departm e nt of Liberal and
Fin e Arts at the Univ ersity of Tokyo, to in v estigate c o m m u nity pla n n lng and s o cial
c o n s cio u s n ess in Ogumi- m a chi, Ku m a m ot Pr efectu r e. The subje cts ofthis s u rvey ar e all
0gu ni residents o v e rthe age of20. The samplesdr aw n w er e e v ery s e v enth e ntry on the
ele cto ralr egister. T he s u rv ey w as co ndu ctedin July1995. Ithad a re spo n s e rate of 80per c e nt,
glVlng an a chiev ed s a mple siz e of 382 afterthe data cle a n lng. T he qu estio n s s ele cted and
fr equ ency distribution(Table 1(1), Table 1(2))are as follo w s. W e compo s ea
”living r ate
inde x
,
”
which isgiv e nbydividingtheye arslivingin Ogumi(r eside ntperiod)byage .
QtRe Stio n nair e:
[Qu estio nl] Whatdo yo uthink ofthefollowing state m e nts abo utOgu ni?Ple as e cho o s e o n e
a n s w erfo r e a ch.
(1) Agre e (2)So m e whatagr e e (3)So m e whatdisagr e e(4)Dis agr e e
Ql-1: Ogunicitizens are willingtoparticipatein s elf-go v ern ment.
Ql-2: Theto w nbudgetlSProperly administered a nddistributed.
Ql-3: Ev erybody enjoysjob s atisfa ctio n.
Ql-4: Ther eisgo od c o m m u nic atio nbetw e e n allagegr o upsin Ogu ni.
Ql-5: Pe oplein Ogu ni fe elthat ther eis alotoftalkingabo utotherpeoplebehindtheirbacks･
Ql-6:Su任icie nta c c o m m odatio nis av ailable for everyon e.
Ql-7: Citz e ns are nots atisfied withpr e- uppe トSCbo oledu catio nin Ogu ni.
Ql-8: Ogu ni is ago odpla c eto rais e childr e n.
Ql-9: The w o m e ni Ogu niar e activ e.
Ql-10: Ogu ni ha s c ultural lyrichn ess, s u ch a sinitsfo od, a rt a ndar chite cture･
Ql-l l:Ogu ni
'
s n atu rale nvir o n m e ntis rich.
【Qu e stio n2】 Doyo uthinkit n ecessaryto practic ethefollo wing policiesin o rderto de v elop
Ogu ni? Cho ose one answ er.
(1)Ne cessary. (2)Notn e ce ss ary･ (3)Neither･
Q2-1:To m aintainho spitals and m edic als erviceto abigb degr ee･
Q2-2:To en s u rethatOguni has s u任icient
'
ho u singto attra ctn e w c o m ers･
Q2-3:To stage v ario u s c ult rale v e nts s u ch as spo rtsande ntertain m ent
Q2-4:To en cou r age citiz e n sto bego od co m m u nic atorsin a wide r ange ofsitu atio n s･
Q2-5:To m aintain aqu ality s e w er age system .
Q2-6:To c o mplete andimpro v ethepublictra n sportatio n syste m･
Q2-7: To preserve Oguni as an o rigin of w ater, withlo calgo v ern m e nts at the m o uth ofthe
Cbik11gO riv er c o v erlngthe e xpe n s e･
Q2-8: To e n cou r age e nviro n m entala w ar e n es sI
Q2-9: To de v elopa str ategyto e nlargebr o adle af for estation ･
Q2-10:To m aintain ahigh-le v el no odpre v ention syste m･
Q2-11:To m akeitn e c es sarytodev elop altern ativ e(orga nic)agric ultu ralpr a ctic es･
Table 1 Fr equ e n cy Distributio n(1)
Agr e e So m e what So m e what Disagr e e
Total Me a n S td. De v.
Agr e e Dis agr e e
(4points) (3points) (2points) (1point)
Qト1 s el トgo v n.
Q卜2 budget
Q卜3 job
q卜4 age gro ups
ql-5 priv a cy
q卜6 a c c o mrn odatio n
ql-7 edu c atio n
q卜8 childre n
Qト9 w omen
qト1 0.cultu r e
ql-ll n atu r al env .
83 1 36 128 13 36 0 2.803
2.496
2.210
2.613
2. 462
2. 342
2. 269
3. 147
2. 626
2. 846
3.6 65
0. 833
0. 853
0. 721
0. 81 7
1,01 7
0.83 5
0.91 3
0.8 40
0.83 8
0. 82 7
0. 595
23. 1X 37. 8% 3 5. 6% 3. 6% 100.0 %
48 1 12 1 54 35 34 9
13. 8% 3 2. 1% 44.1 % 10, 0% 100,0%
20 76 21 4 42 352
5. 7‡ 21. 6% 60.8 芳 11. 9% 一oo. 0 %
54 135 1 47 23 359
15. 0% 37. 6芳 40.9 % 6:4 % 100. 0%
75 1 03 112 6 3 353
2l. 2X 29.2 % 31.7% 17. 8% 1 00
.
0%
3 7 8 8 176 4 4 345
10. 7芳 25.5 % 51.0Ⅹ 1 2. 8% 1 0. 0%
79 13 0 109 3 2 350
22.6 % 37.1X 31.1% 9. 1% 1 00. %
141 136 63 13 353
39.9% 38. 5 % 17. 8% 3. 7% 100. 0%
63 121 156 21, 3 61
17.5% 33. 5% 43. 2% 5. 8% 100. %
80 159 99 18 3 56
22.5% 44. 7% 27. 8X 5. 1% 100. 0%
267 85 15 3 3 70
72. 2% 23. OX 4. 1% 0. 8% 100. 0%
Ne c e s s a ry Not n e c es s a ry Neithe r
Total Me a n Std. De v.(3points) (2points) (lpoint)
q2-1 ho spitals
q2-2 n e w c o山e r s
q2-3 e v e nts
q2-4 e n c o u r age
q2-5 s e w e r
q2-6 tr a n spo rtatior)
q2-7 riv er
Q2
-8 e n v･ awa r
.
ene s声
q2-9 fo r e stat io n
q2
-1 0 flo od
q2-11 o rgaりic
372 11 2 38 5 1.03 9
1. 40 2
1.47 4
I.315
1. 155
1. 229
1. 403
1. 082
1. 358
1. 079
1. 325
0. 219
0. 602
0. 555
0. 524
0. 404
0. 479
0. 581
･0.3 11
0.5 23
0.2 79
0.4 97
9 6. 6% 2. 9% 0. 5% 100. %
251 1 07 23 381
6 5. 9% 28. 1% 6. 0% 100. %
211 1 58 11 38 0
55. 5X 41. 6% 2. 9% 100. %
272. 98 11 381
71. 4% 25. 7X 2. 9% 100. %
32ナ 47 6 38 0
8 6. 1% 12. 4% 1.6 覧 100. %
303 67 1 0 380
7 9. 7% 17. 6X 2.6 % 1 00. %
243 11 6 1 8 377
6 4. 5X 30. 8X 4.8X‾ 1 00. %
3 51 23 4 378
92, 9% 6.1% 1.1% 1 00. 1
2 50 11 9 8 377
66.3 % 31. 6% 2.1% 一oo, 0%
352 28 1 381
92.4 % 7.3 % 0.3% 1 00. %
26b l13 5 378
68.8 % 29. 9% 1.3% 1 00. %
[Qu estio n3】
Q3-1: Whatdoyo uthink of Ogu ni?C ho s e o n e a n s w er･
(1)Ia m v ery pro tld ofit･ (2)I a mpro ud ofit･
(3)Ia m n otpr o ud ofit･ (4)Ia m asha m edofit･
[Qu estio n4] Cho o s e one a ns w erfor e a ch ofthefollo wing qu e stio n s･
(1)Definitely (2)Probably･ (3)Pr obably n ot･ (4)Definitelynot･
Q4-1: W ouldyouprefertogo to Ts u etate r atherthanto Kur oka w afo rthe hotsprings?
Q412: W ouldyo u cho o s eOgu ni c edar(crypto m eriajapo nic a)asatmilding m aterialforyotlr
ho u se?
Q4-3: W o uldyoupreferto buyOgu ni- m ade pr oducts ev e nifthey w ere alittle m or e e xp n siv e
tbanpr odu cts made els e where?
Q4-4: W ouldyou liketo m ake a c o ntributio nto the de v elopm e ntof Ogu ni?
Q4-5: W ouldyo uliketo c o ntin u elivingin OgⅦni?
Table1Fr equ e n cyDistributio n(2)
qu e stio nite m s
Ve ry pr o ud Pr o ud Not pro ud Asha m ed
Total 柵ean Std. De v.(4points) (3points) (2points) (1point)
Q3 pride 121 202 59 9 3913.094 0.739
30. 9% 51. 7% 1 5.1 X 2.3% 100.0%
Definitely Pr obably Pr obably n ot Definitely n ot
total Ne a n Std. °e y.(4points) (3points) (2po
'
r nts) (lpoint)
Q4
-1 spring
q4-2 c eda r
q4-3 pr odu cts
82 90 1 16 73 361 2.503 1.052
3.165 0.9 99
2. 300 1. 029
22. 7% 24. 9% 32. 1% 20.2 % l oo. 0%
1 87 85 60 31 363
51. 5% 23. 4% 16. 5% 8. 5% 100. 0%
55 97 105･ 98 355
1 5. 5% 2 T. 3% 29.6% 27. 6% 100. 0%
Q4- 4 c o ntributio n
Q4-5 Iiv ng
179 110 41 20 3503. 280 0. 884
3. 495 0. 862
51. 1% 31.4% 11.7% 5. 7X 100.0%
250 68 27 21 366
68.3% 18.6% 7. 4% 5.7% 100.0%
age
r e side nt pe riod
living r ate(
I)
51.731 16.436
41.601 20.492
0.794 0.264
(辛)living r ate=r e side nt
pe riod/age
4. Gen e r atio n of Ne wIndicesfor Ca u s alM odd
First, w e tryto m akeit cle ar erho w str u cture these r espo n s eshav eby co ndu cting afa ctor
a n alysis･ Afterthat, basic co ncepts･ar e con stru cted by u slng s o
m e Ofthe qu e stio nsin the
abo v e- m entio n eds u rv ey. 28 ite ms(v ariables)ar eclassifiedthr o ughe xplorato ryfa cto r a n alysis･
six c o m m o nfactors ar e extr a cted as aprin cipalcompon ents s olutio n･ Table 2giv esfactor
loadings a鮎 r apr o m a x r otatio n･
T befirst c om m o nfa ctor, F l, s e e m sto be r elated tojustic e a nd the s o cial environ m ent
with high1o adings. T he s e c o nd fa cto r, F2, is r elated to attachm e nt a nd c o m mitm e nt to w ard
Ogtmi･ h thethird facto r, F3, ite m s o nde m a ndfort)oth eve nts(a ctivitie s a ndfestiv als)a nd
hu m a nc apital(m an
.
po w er)ha v ehigh lo ading･ Housingde m a nd fo rim migra nts to Oguni als o
has ahighlo ading･ T hes ede m a nds s e e mtoimply a n e wtype of c o m m u nitybuilding, wher e
pe ople 血ope n ot o nly thattheirtr aditio n willbe pre s erv edbut als othat their c o m m u n ity Will
be co m e m o r evitaliz ed a nd ope n･ Hu m an c apital, als oincludedin this factor, 1 S V e ryImpo rtant
fo r s u ch c o m m u nitybuilding･ T hefo u rth fa cto r, F4, is the axis ofthe c areof Ogumi
,
s n atu ral
e n viro n m e nt･ T hefifthfa ctor, F5, r epr es e nts ade m a nd fo rinfr astru ctu re, like tr an sportatio n
a nd m edic alfa cilities･ The sixthfa cto r
,
F6
,
is a negativ e a xis of co mplaints abo utin v aded
priv a cyO r edu c atio nfo r e nteringupper-lev els cho ols . W e c allthis a xis a n u rban1 0 rie nteds c ale .
T his fa ctoris not correlativ e witha ny otherfa cto rs･ Public Ju stic e ev alu atio n and s o cial
e n vir o n m e nt e v alu atio n in fa ctorl r epr es e nt po sitiv e fe elings to w ard Ogu n l, While
urba n- oriented e v ahatio n r epr es e nts n egativ efe elings･ T her e ar eto o m anyite m swith high
lo adingsinfl that arehardtointerpret･ Anotherfa cto r a nalysisisdo n ewiththe r es ultthat the
origin alfl w as br oke ndo w ninto tw o n e wfa cto rs(Tables a ndTable4). T he firstis r elatedto
publicju stic e a ndthe s e c o ndto ago od liv ngenviro n m e nt.
Tab)e 2 Fa cto rlo ading m atrix(1) - Rotated fa cto rpatte r n(pr o max)-
F A C T O RI F A C T O R2 F ACTOR3 FA C T O R4FA C T O R 5 F A C T O R6
Q卜9 w o m e n 0.83 4 - 0.0 5 6 -0.0 3 1 -0.0 7 1 0
.
0 6 0.0 3 2
ql-8 children 0.7 0 1 0
.
0 3 7 -0
.
161 0.0 4 0 0.0 9 0 0.0 6 7
Ql-3 job 0.637 - 0.0 1 2 0.0 5 0 0.0 2 9 0
.
128 - 0.2 4 2
Q卜6 a c c o m m odatio n 0.6 16 -0.0 3 4 -0.1 68 0
.
09 9 0.0 2 4 - 0.169
q卜1 s eI トgo v n. 0.6 1 4 0.0 31 0.2 6 1 -0.17 8 -0.0 5 6 0.010
Ql-4 age gr oups 0.550 0.0 0 2 -0.0 0 l -0.0 91 -0.112 0.011
Ql-2 budget 0.527 -0.0 07 0
.
3 1 0 -0
.0 2 9 0.0 4 7 - 0.0 5 3
q卜10 c uJtu r e 0.46 9 0
.
184 0.0 6 5 0.1 4 5 - 0.0 8 8 0
.
0 31
q卜11 n atu r al env. 0.475 0.0 4 8 - 0.0 5 7 0.0 9 9 - 0
,
1 4 8 0.4 5 9
q4-2 cedar -0.0 8 7 0.809 - 0.0 2 8 -0.15 1 0.1 2 7 - 0.1 0 2
q4-4 c o nt ri but io n -0.0 1 6 0.71 3 0.117 0.0 0 8 - 0.0 8 4 0.1 2 8
Q4-5 1iv ng 0.11 0 0.6 75 - 0.0 56 0.0 9 8 0
.
1 48 - 0.0 1 6
q4-3 pr odu cts 0.0 5 3 0.6 03 0.040 -0.0 0 9 - 0.073 - 0.0 6 0
q4-1 spring -0.0 41 0.559 -0.10 0 0.0 4 1 - 0.015 -0.1 2 2
Q3 pride - 0.2 7 8 . 0.5 38 0.070 0.0 20
- 0.1 00 0.0 9 5
q2-3 e v e nts 0.0 02 0.081 0.763p - 0.0 5 0 -0.0 4 4 -0
,
021
q2-4 e n c ourage - 0.0 5 9 0.212 0.6 1 7 0.13 3 0
.
081 -0.0 18
q2-1 0 flo od 0.158 - 0.2 57 0.537 0.11 4 0.1 05 -0.0 0 8
Q2一之 n ew c one r s 1 0.10 4 - 0.0 0 6 0.489 0.0 2 0 0.10 5 0.02 8
Q2-9 fo r e sta=o n - 0.0 3 3 - 0.133 0.1 3 9 0.738 - 0,0 5 8 -0.027
Q2-8 e 【v. a w a r e n es s -0.0 4 3 ･- 0.0 1 9 0.092 0.651 - 0.0 7 3 -0.0 8
q2-7 riv er 0.0 2 4 0.11 7 -0.2 6 3 0.595 0.12 3 0.0 3 6
q2-ll o rganic - 0.0 1 9 0.0 74 0
.255 0.567 - 0.01 8 0.0 6 5
q2-6 tr anspo rtatio n 0,048･ 0.0 4 3 0.0 9 6. 0.0 3 3 0.744
- 0.0 3 5
q2
-1 ho spitals 0.0 2 8 0.0 1 8 -0.0 5 1 - 0
,
116 0.7 28 0.1 0 1
q2-5 se w e r - 0
.
0 3 4 - 0
.
03 3 0.278 0.0 4 6 0.612 0.0 8 4
Q 卜7 edu c atio n - 0.0 95 - 0.0 3 9 10.1 2 3 0.0 9 9 0.1 4 3 0.775
Q卜5 priv a cy - 0.053 - 0.091 0.14 5 -0.1 8 1 0.0 3 0 0,6 9
Table 3 Fa ctorlo ading m atrix(2) - Rotated facto rpatte rn(pr o m a xト
F ACT O Rla F A C T O R l b
Qト3 job 0.9 8 3 0.0 02
q卜9 w o m e n OJ35 0.0 8 2
ql-2 budget 0.9 1 7 0.O 1 5
Q 卜1 s eLf- go v n. 0.7 38 0.0 8 1
Ql
-6 a c c o m m odatio n 1.0 0 ().0 0 0
ql-4 age gr o ups 0.681 0.1 1 0
ql-ll n atur a( en v. 0.0 0 0 l.0 0 0
Q卜8 childr e n 0.0 9 0 0.716
Q卜1 O c ultu r e 0.30 1 0.4 1 2
Tables 4 and 5 are the inter-factor c o rrelation m atrix. They sho w the r elatio n ship
betw e e nfa ctors. In Table 4, w e s;e ahighcorrelationbetw ee nthe e v alu atio nfa cto r(Fl)a nd
atta chm ent fa ctor(F 2), the e valu atioや fa ctor(Fl) and De mand factor (F3,F4), a nd the
atta chm entfa cto r(F 2)a nd De m a ndfa ctor(F 3,F4), w hich s ug gest apo ssible c au salrelatio nto
be checkedlater.
Tab)e 4 Inte r-fa cto r c o rr elatio n s(1)
FA C T O RI FAC TOR2 FA CT O R3 FA C T O R4 F A C T O R 5 F A C T O R6
FA CTO Rl 1.0 0 0
FA CT O R2 0.472 l.0 0 0
F A C T O R3 0.3 0 7 0.280 1.0 0 0
F A C T O R 4 0.259 0.301 0.1 90 1.0 0 0
FA C TORS - o.o 5 2 -0.0 4 0 0.0 2 6 0.1 2 9 1.0 0 0
F ACT O RS - o.o 21 0.0 0 9 0.0 9 6 0.015
- 0.0 41 1.0 0 0
Table 5 Inte r- fa cto r c o rr elatio ns(2)
F A C T O Rla F AC T O R lb
F A C T O Rla 1.000
FA C T O Rlb 0.409 1.0 0 0
From thesefa ctor a n alysis re sults, w eprepared 3 latent v ariables, rll, 72 ,a nd 73 , a nd
20 sho w nin Tables
,
by which w e con stru cted s o me ca u sal m odel in orderto e x a min ethe
str u ctu r e ofs ocialc o n scio u s n e ss.
3late ntv ariables :Ev alu atio n(771), Attachm e nt(Th), HighDe m a nd(7 3)A
20 obser v ed v ariables are sho w nin Table 6. So m e of the 20 obs e Ⅳ ed v ariables are
pr epared as n e windic esbyc o mpo slngOrigin alite m s;thatis,the n e w variable scor eisthetotal
a m ou ntofe a chs c or e of rigin alite m s.
Whe n w e clas sifiedthes eite m s
,
w e r ef rr ed to the res ults ofthefa ctor an alysis･ T he m o re
po sitiv ethe a n s w er, the bigberthe s core ･ T his step w asto e n s ur ethe n o r m ality ofthe v ariable s.
The conte nts ofthes e c o mpo s ed v ariables ar eglV e nin Table7･
TabJe6 Late nt v a riable s a nd obs e rv ed v a riab暮e s
Endoge n o u s va riable s Ex oge n o u s
v ariable s
O bs e rv ed
variable s
vl pubJicju stic e X4 pride X 1 2 e v e nts X16 fore statio n X 2 0 tran sportation X#8 1iv ngrate
X 2 s ocial
en vir o n m e nt
X3 u rba n- o rie nted
X5 0gu nifa v o r
X6 contribution
X7 L;∨ing
X13 e n c o urage
X14 flo od
X15 ne w c orne rs
X 1 7 e n v.
a w a re n e s s
X1 8 riv er
×19 organic
X21 ho spital
X22 s e w e r
X
#
2 3 age
Late nt
variables
Ev a一u atio n A tta chm e nt Ope n c o mrn u nity Nature Infra stru ctur e
Table7 Co mpo s ed variabJes
Ne vJndex XI Publ ic ju stic e X2 SociaJ en viron汀Ie nt X3 Urba n- o rje Rted X 5 0guni fa vo r
Co ntain s
q卜3 job Ql-l ln atu r al e n v. Ql -7 edu c atio n q4-1 spring
q卜9 w o m en Ql-8 ch†ldr e n Ql-5 priv a cy q4- 2 c eda r
Q卜2■ budget
ql-I s eI 卜go v n.
q卜6 a c c o m m odatio n
Q卜4 age gr oups
Ql- 1 0 c uJtur e Q4-3 pr odu cts
5. Co nstr u ction of Ca usal Mode)in菩 and For m aliz atio n
Table 8is the co汀 elatio n m atrix of obse Ⅳ ed v a riables･ T he n u mber of s a mples of e a ch
v ariable is 278(N = 278)･ Fro mthis table, w e c a nse e s o m e stro ng r elatio n ships betw e e n
v ariables
,
which ar e c o nfir m edbythepre vio u sfa ctor an alysis:betw e enthe variableswhich ar e
relatedto e v alu atio n(Xl,X2)andthe variables r elatedto atta chm e nt(X 4,X 5, X 6,X 7), ther eis
a relativ elyhighc o rr elatio n. Boththe Open c o m m u nityde m and(X12-X15)a ndthe Natu r e
de m a nd(X 16- X 19)c orr elate with evalu ation and atta chm ent, while theinfr astr u ctur ede m a nd
do e s notc o rrelate so stronglywitheither ofthe m.
W epropos e c a usalm odelsfo r r elatio ns a m o ng ev alu ation, attachm e nt, a ndde m and. Ca usal
para m eter swill be estim atedthroughstru cturaleqtlatio n models. 4patte rn s ofca u s alrelatio n
..∫
a m o ng3 latentv ariables ar epropo sed･ Gen er allythe s e models are c alledM ultipleIndic ator
m odels. T he models ar e asfわllo w s :
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【Modell】 s eries m odelofev alllatio n
Ev alu atio n c a u s esAtta chm e nt which c au se shighde m a nd･
[M ode12】s eriesm odelofatta cb皿 e nt
Atta cbm ent c au s e sEvaluation which c a u s eshigh de m a nd.
[Mode1 3]2 fa ctor m odel
Attacbm entA N D Ev alu atio n c au s ede m and.
【M ode1 4】1 fa ctor model
Atta ch∫n e ntc a u s esEv alu ation A N Dde m a nd.
Figure 1 4 Caus al 姐odels
Model 1
Model 2
Model 3
Model 4
de mand
り3
evahJalio n
Tl
attachmen t
72
e valuat io n
rll
al taChmen L
り2
atLachncnt
T12
allaCbment
772
ev al口aLio n
㌔
dem alld
73
dem and
773
eyalu alioJl
7 1
dem and
773
T he r esult of fa ctor analysis sho w sthat ther e ar e3 types of de m ands: ope n c o m m u nity,
n atur e a nd infrastru ctur e･ The Div ersity a m ongde m a nd in thelo c al c om m umity sho uld be
regarded asimportant, be caus ein the re c e nt c o m m u nity,thefunda m entaln eeds ofpe opleha
ve
be e n s atisfied and m or epartic ular and wo rked-out(n e wly-de vis ed)policies a re essential fo r
the n e xt stepln C O mm unity plan nlng･ Co v arian c e str u ctu r ala n alysis c a n o nly
th･equa ntitative
ll
side of indices･ He re w epr opos e3 differ entv ersio n sin whichhigh de m a nd 773 C a nbe open
c o m m u nity, n atu reorinfr astru cttlr e･ Bythispr o c ess, thequ alitativ e aspe ctof m odels ca nbe
c o n sidered
.
Versio n0; 773 = 0pen CO m m u nlty, Versio nN; 73 = n ature, Ve rsio nI; 7 3 =infr astr u ctu re
Altogether, w ehereafterha v e12 differ e nt m odelsin ste ad of 4(Table9).
Tab一e 9
Dem and * Versio n
Ba sic Model Ope nco m m u nity Natur e lnfrastru ctur e
Serie sModelofEv aluatio n
Se rie sModeJ of A tta chm e nt
2fa cto rMode[
1fa ctorModeJ
M ode1 1･O ModeJ l･ N M ode1 1.I
M odeJ 2-O Mode)2･N Mode1 2.I
Mode)3･ O M odeI 3･N M odeI 3.I
M ode14･ O M ode] 4･ N M odeI 4.I
*De m a nd Ope n c o m m u nity Natu r e- o riented Infra stru ctu r e
① e v e nt X1 2tr e e X1 6tr a n spo rt X 20
② m a npow e r X 1 3 prote ct X 1 7m edic al X 21
③ flo od X 1 4 n V e r X 1 8S e w e r X 22
㊨ im m lgra nt X1 5 o rga nic X 1 9
Par a m eterspecific atio nin the c as eof Model 1- 0 is a sfo11o w s･ O bs er v atio n equ atio nis
X ･ q FIx ＋ K77＋ e
∬l
X?
X
3
X
4
X
5
X
6
∬
7
X12
X13
∬1 4
∬
1 5
〃1
〃ユ
FL3
〃4
〃5
FL6
〃7
FL12
〃13
〃1 4
〝15
＋
KI
”:2
打3
0
0
0
0
0
0
0
0
0
0
0
打il_
打52
K62
だ72
0
0
0
0
12
wher e
0
0
0
0
0
0
0
K123
打13
K143
K153
7
1
7
2
7
3
＋
el
e,
e3
e
4
e
5
e
6
e
7
e
1 2
e
13
e
1 4
e
15
xi
- e ndoge n o us obs e rv ed v a riables(i stands inde x n u mbe r),
p,. 坤 e XPe Ctation of xE,
K
,i
- C a usal coenicients fo r endoge nou s late nt v a riable s･
7
j
- j - th endoge n o u slate nt va riables,
e
,
･ 町 e r r O r V a ribles fo r obs er v ed v a riables･
Stru ctur alequ ationis
7 zp B#77＋ rX# ＋E
771
r12
773
0 0 0
β21 0 0
0 P32 0
β]k - C a usal coeni
'
cie nts
γ][
- c a u sal coenicie nLs
x#[
- e xoge nous obse r v ed
E]
- e rror v a riables for
w her e
≡ト
γ18 γ123
r28 y2'_3
0 0
X#8
X#23
＋
∈1
;2
E3
for endoge nous latent v a riables,
for exogenou s obse rved v a riables
v a rfables,
e ndoge nous late nt v a riables･
usu ally , obs e rv ed v ariables are notin cludedin stru ctur al equ atio n sbe ca u s e obs erv ed
v ariables ar e c o n sideredto be random v ariable s･ Ho w ev er, in this a n alysis, as x# sta nd fo r
attributes s u ch a sage or thepr oportio n ofthe r esidentperiod, w ec a ndisr egard the standard
err o r of m e as u re m e nt. Ther efor e w e u s e ex oge n u s obse rv ed v ariablesin the str u ctu r al
e甲 atio n.
(1)Ass umptio nfo r expectatio n s
(2)As s u mptionfor c ov aria n c e m atric es
v aria n c e-cov a ria n c e m atrix of c -
E(r7)= 0
E(e)- 0 ･
E(E)- 0
†
(e, 盲′ x.
/
)is
∑c -
A 0 0
0 V 0
0 O ◎
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where
A - D ing(all ∂22 ∂,, a.. ∂55 ∂66 ∂,, a-212 ∂1,1, ∂-ヰ.. ∂15.5),
v -?fag(Qll 中22 中33)･
◎ - Ding(¢88 ¢2,2,)･
(3)As su mptio nfo r β
We a ssu m ethat thefolo wing B e xists;
β -(ト β#)
‾1
･
Fro mthe se a ss u mptio n s,the c o v aria n c e str u ctu re ofthe m atrix of x is sho w nto be
∑刀 -(K B r)◎(K Br)
'
･ KBV B,K , . A ･
In this M odel
,
a s ◎ is a varian c e- c o v aria n c e m atrix of obs e rv ed v ariable s
,
the
par a m eters arefix ed a nd w edo n otn e edto estim atethe m.
To estim ate the rele v a ntpa ra m eters;
o′ -[K.. K ヱ1
P21 P32;
r18 r28
∂‖ ∂, ,
打
31
K
42 打5 2 fC62 K7 2 K123 K133 K143 K153 )
γ123 γ2 ヱ3;
a,3 ∂. 4 ∂55 ∂66 ∂77 ∂1 2.2 ∂.31, ∂1 .1 . ∂1515;
TPl. ～,22 V,3, ]･
Thege n eraliz ed le astsqu ar e estim ato rs a re obtain ed by minim lZlngthedis cr epa n cyfun ctio n
fG L S- -itr((s -∑(a)F-)
2
,
wher e
s -(s･,･)-去(z z′) (s a -plc v a ria n c e- c o v aria n c e - atrix),
∑∬(a)=(a.･J･(0) (populatio n v aria n c e-co varia nce m atrix),
N = effe ctiv esa mple siz e.
Mor eov er, we ne edpar a m ete r c o n str aints;
∂. u ∂22, ∂33, a.., ∂55, ∂66, ∂7,, ∂1212, ∂1313, ∂1414, ∂.515 ,
VJ.1, VJ22, ～)33 > O･
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h c o v aria n c e stru ctu ral an alysis, m ultiv ariate n o r m aldistributio n a m o ng v ariables should
be a ss u m ed･ W hen origin al v ariablesdo n otha v e n o r m al distribution, c om po slng V ariables
mightbe effe ctiv efor a s olutio nto thispr oble m･ Bythispr o c es s, one c a ntr e at the v ariables of
which the distributio n s ar e clo s erto r10r mal. Fu rther m ore,in this estim atio n step, par a m eters
ar e estim ated n otby m a xim u mlikeliho od(M L)butbythe gen eraliz edle a st squ ar e(GL S),in
orderto get m o r e r obu stre s ults ･ W e u s etheCA LISproc e血reinSASv er･6･11･
6. Res ult
ln Table 10
,
w e c an c o mpar e e a ch 皿 Odel
'
s go odn es of丘tinde x･ Fr o mthis table, the
follo w ingr es ults hav ebe e n n oted.
co mparis o n of AGFI in ea ch c a u s alm odels uggests, a m o ngthre ede m ands,that the AGFIof
the m odelforthe ope n corrm u nitydem a nd is the highe st･ He n ce,letu s c o mpar e m odels ofthe
sa m ede m a nd･ Fo rthe ope n c o m m u nityde m a nd, M odel2 isbe st, a nd fo rthe n atu r ede m a nd,
M odels 2 a nd4hav ethe sam ehighA GIF･ Ho w ev er, 1ninfrastru ctur e, ther eislittlediffer en c e
a m o ngallc au s al m odels･ Among ev ery de m a nd, M odel 3 do e s n otfit thedata ･
w e n o wtu rnto the e xpla n atio n abo ut the c a u s ality of ea ch m odel, which ar e relativ ely
s uited fo rdata . M odel 2- 0(ope n co m mity) m e ans that the reis afe eling of atta chm ent
befor e e v alu atio n; evalu atio n c a nbe e xplain ed with attachm e nt to the c o m m u nity･ Whyisit
that thehigherthe pe ople
'
s e v alu atio n
,
the highertheleveloftheirde m and? The a n s w eris
this･ Be c au se ope n c o m m u nity policylS a r elativ elyn e w o n efo rtheir co m m u nitybuilding, and
in Ogu ni- m a chi, they are su c c es sfulin that aspect, they e xpe ctfurtherde v elopm e nt ofthe
c o m m unitythro ughev enta ctivities orthe a cc u mulation of hu m a n c apital･
T he c o m m o npart to M odel 1- N a nd 41 N(n atu r e)is the ca usal dir e ctio nfro m atta chm e nt
tode m and. W ho e v e rkn o w shis com m u nity w el a nd appre ciatesitfeels an attachm e nt toit･
Du eto thisfe eling' the e xpe ctatio nle v eltowardspolicy ris es･ T his m aybe a ca se ofr elativ e
depriv atio n(M erton 1987). W e c a n n otpr opo s e ago od m odelfo rinfra stru ctu r ede m a nd･ As
to this de m a nd m odel, there might be other e x ogen o u s v ariables which ar e r elated to
･infr astru ctu re de m andr athe rthan ev alu atio n or atta chm e nt ･ Thepath-diagram andpara m eter
estim atesfo rM odel2 -0, M odel 1- N, a nd Model4-N ar eshow nin Figu re2-4･
15
Table 10
.
Go odn e s s of fitindex (12m odels)
Co v a ria n ce Stru ctur eAn alysis:Ge n e raliz ed Le a st
- Squ a re sEstim atior
Model l- 0 ModeI 卜N ModeL 卜I
A GF l 0. 9120 8. 90 90 0. 91 2 6
C hi- squ a re 99. 2 10 2. 6 8 5. 7
d f 5 7 5 7 4 6
A [ C - 1 4. 7 5
- ll. 3 7 - 6. 3 0
Mode1 2- 0 Mode1 2
- ” Modet 2- 1
A G F L 0. 91 5 9 0. 90 7 7 0. 91 2 5
Ch 卜squa re 94. 8 104. 1 85. 7
d f 57 57 4 6
A IC
-1 9. 1 6 - 9. 8 7 - 6. 2 7
Mode1 3- 0 Mode1 3- ” Mode1 3- 1
A G F I 0. 8 83 8 0. 8 771 0. 87 5 6
C hi- squa re 1 31. 1 1 3 8. 6 121. 9
d f 57 57 4 6
A I C 1 7. 09 24. 56 29. 8 8
Mode1 4- 0 Mode[ 4-” Mode1 4-I
AGFL 0. 91 20 0. 90 90 0. 9126
Ch 卜squ a re 99. 2 10 2. 6 8 5. 7
d f 57 57 4 6
A ] C - 1 4. 75 - ll. 37
- 6. 30
AGF I=G F t A djusted fo rDegre e s of Fre edo m
7. CoIICltLSion a nd DisctLS Sio n
weha v epropo s ed a n ele m e ntaryfr a m e w o rk for modelingde m a nd in a r u ralcom m u nity･
In thisfr a m e w o rk
,
s ubje ctiv eindic eslike atta chm e nt a nd evaluatio n arekey c o n c epts･ T his
e x amin ation confir m sthatdiffer entdem ands ha v ediffere nt c o n stru ctio n s. In the c as e ofthe
Natu rede m a nd, a r elative depriv atio n m odel is selected;in the c a seof Open c o m unity
de m a nd
,
Atta chm e nt m odelis s ele cted･ As toinfr astr u ctu r ede m and, the re ar e n odiffere n c e s
betw e e n c a u sal dir e ctio n s. Fu rther m o r eitis v ery I mpo rtant tO c o n siderthe div ersity of
de m a nd fo rthe se m odels be c a u s e, a s a r e s ult, the differe nt types of c a u s al m odels wer e
selected bythediffer e ntde m a nds. The subje ctiv eindic es mightbe verydiffic ult toqu a ntific ate･
Howe v er
,
intere stin the c ausality a m o ng them is c o n sider able･ By Co v aria n c e str u ctu r al
m odeling, w e c antr e at theseindic es as con c epts,in m odels,latentv ariables･ Fin ally, w ehope
thes e s ubsta ntive a nd statistic al exte n sions contribute v ario u stypes of r ese ar ch am o ngthe
s ocialc o nscio u s n es s.
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